Objective: To investigate the implicit and explicit prejudice of physical education (PE) students before, and following extensive professional training, and to examine the relationship of anti-fat prejudice to relevant psychosocial predictors. Design: Implicit and explicit anti-fat prejudice of year one and three PE students (cross-sectional sample) were assessed and compared to a similarly matched (age, body mass index (BMI), education) sample of psychology students. Subjects: Three hundred and forty-four university students, 180 PE students, 164 psychology students (67% female, mean age 20 years, BMI: mean 23.18 kg/m 2 ). Measurements: Measures of implicit and explicit anti-fat prejudice were administered to PE and psychology students in either their second week, or near completion of their third year, of university study. Physical identity, body esteem and social dominance orientation (SDO) were assessed in order to establish their relationship with anti-fat bias. Results: PE students displayed higher levels of implicit anti-fat bias than psychology students, and other health professionals. Additionally, year three PE students displayed higher levels of implicit anti-fat attitudes than year one PE students. The higher implicit anti-fat biases exhibited by year three PE students were associated with SDO, and lower body esteem. Conclusion: Physical educators, and particularly those more socialized in the PE environment, display strong negative prejudice toward obese individuals that is greater than that displayed by other groups. These prejudices appear to be supported by an over-investment in physical attributes, and ideological beliefs.
Introduction
A recent review 1 suggests that discrimination against overweight and obese individuals is widespread, and pervades numerous general life settings including educational, 2,3 employment 4 and medical and health care. 5, 6 So ingrained is the prejudice toward obese people that even parents display anti-fat bias, whether consciously or unconsciously, against their own overweight children. 3 Although anti-fat prejudice and discrimination within educational, employment and other social settings is clearly a concern with considerable psychosocial costs, it is perhaps within healthcare settings, given the associated health consequences (e.g., type 2 diabetes, depression and cardiovascular disease), that prejudice and discrimination can have the most direct impact on obese individuals. There is some evidence to suggest that underlying anti-fat prejudices negatively affect interactions between health professionals and obese individuals. 6, 7 These attitudes may in turn exacerbate the health consequences of obesity. One problem routinely encountered when examining explicit attitudes toward stigmatized groups is socially desirable responding. 8 To overcome this problem, researchers have increasingly employed implicit measures of prejudice, 9 which also appear to predict behaviour. 10 A relatively new, but popular, measure of implicit prejudice is the implicit association test (IAT). The IAT bypasses the problem of socially desirable responding by instead measuring the strength of the automatic associations that one holds in memory between certain attributes (e.g., positive and negative attitudes and beliefs), and specific objects or targets (e.g., obese individuals). Thus, the IAT assesses prejudice that an individual is either reticent to report explicitly, or are perhaps unaware of. 9 Research using anti-fat IATs has found that health professionals (e.g., physicians, nutritionists, dieticians) display significant levels of implicit anti-fat bias. 11, 12 What is surprising about this work is that the health professionals tested were all, in some way, involved in obesity prevention, treatment or research. As some consolation, one study did find that health-care professionals directly involved in treating obese individuals displayed less anti-fat bias than a sample from the general population.
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A more recent study 13 examining anti-fat attitudes in exercise science students found that this group display strong implicit anti-fat biases that, although not tested statistically, appear to be considerably higher than those reported for other health care professionals, 11, 12 and potentially greater than the general population. Research examining anti-fat attitudes in exercise science students, and more specifically physical educators, is of considerable importance as these professions play an increasingly important role in the battle against obesity and associated health consequences. Recognition of this fact was provided by the United Nations who deemed 2005 to be the International Year of Sport and Physical Education. Similarly, physicians identify physical inactivity as the primary cause of obesity 14 and are therefore likely to refer overweight and obese patients to exercise specialists. More importantly, a growing body of research suggests that the negative health consequences associated with obesity may be attenuated by regular exercise, even in the absence of reductions in adiposity. 15 Taken together, physical educators, who directly influence lifelong attitudes toward physical activity through their roles in schools and the community, play a critical part in the prevention and treatment of obesity and/or associated health consequences. However, there is a paucity of research examining the anti-fat attitudes of physical educators. The present research examined both the implicit and explicit anti-fat attitudes of a large group of physical education (PE) students and a similarly matched sample of non-PE students in either their first or third year of university study. The present study extends upon previous work [11] [12] [13] by examining the relationship between anti-fat attitudes and two psycho-social constructs thought to contribute to, or support, negative attitudes toward obese individuals, namely, physical identity (at both a group and personal level) and ideological beliefs (i.e., social dominance orientation (SDO)). We examined physical identity for theoretically and empirically sound reasons. Social identity theory; 16 assumes that a person's prejudice toward relevant out-groups are shaped by their group membership. Individuals who identify strongly as members of a physically orientated group (e.g., physical educators) and place a high value on physical attributes and abilities may hold more negative beliefs and attitudes toward those they perceive to have attributes that run counter to, or are seen as deviant from, their own (e.g., obese individuals). Consistent with research on social identity and group socialization, 17, 18 negative beliefs about certain groups (e.g., obese individuals) may be learned (or over-learned) over time, when placed in a group of likeminded individuals. 19, 20 Thus, we expected PE students to display greater levels of implicit and explicit anti-fat bias than non-PE students, and year three PE students to display greater implicit bias than year one students. Finally, it was expected that anti-fat attitudes would be associated with indicators of personal investment in physical attributes and abilities, notably body esteem. The link between ideological beliefs and anti-fat prejudice has been well established in the United States. 21 What has not been explored is the relationship between ideological belief structures such as SDO and both implicit and explicit anti-fat attitudes. SDO, generally speaking, refers to 'the motivation that is assumed to drive people's tendency to adopt certain beliefs, attitudes or values'. 22 People with high SDO see their own group as superior to and dominant over other relevant groups. It has also been suggested that 'group prejudice is so practiced by high-SDO people that they might have over-learned it and show implicit prejudice'. 22 In view of this, it was expected that SDO would be associated with implicit anti-fat attitudes and beliefs.
Research methods and procedures
Participants Students (N ¼ 344) from the University of Otago, Dunedin, New Zealand, participated in the study as part of their course requirements. Two hundred and thirty (67%) of the participants were females. Because we were interested in differences between PE students and other groups, and changes in attitudes across time (or education), we collected a cross-sectional sample of year one and three PE students and students enrolled in psychology papers. For statistical purposes, this formed a 2 Â 2 factorial design. One hundred and eighty (52%) of the participants were in either their first (N ¼ 122, E93% of enrolled students) or third year (N ¼ 58, E52% of enrolled students) of a restricted entry Bachelor of Physical Education degree program. The remaining 164 participants were enrolled in psychology papers (first year, N ¼ 95, E17% of enrolled students, third year, N ¼ 69, E50% of enrolled students). There were no significant differences in age between the respective year one students 
Materials and methods
A paper and pencil questionnaire was used to gather demographic details (i.e., gender, age, height, weight and academic major) and measure explicit anti-fat attitudes and beliefs, SDO, body esteem and physical identity. Three
anti-fat implicit association tests were presented in a separate booklet.
Implicit association test
In function, the IAT measures the time it takes people to correctly categorize positive or negative attributes when paired with a specific category or target. Studies examining inter-group prejudice and bias typically find that participants respond quicker when positive attributes (e.g., good and excellent) are paired with in-group identifiers (e.g., us or we) and when negative attributes (e.g., bad or terrible) are associated with out-group identifiers (e.g., they or them).
That is, congruent with one's automatic associations held in memory. Conversely, reaction times are slower when negative attributes (e.g., bad or nasty) are paired with ingroup identifiers and positive attributes are paired with outgroup identifiers.
The validity of the measure has been established with IAT scores shown to be predictive of prejudiced behaviour. 10 Although predominantly used in racial-and gender-based research, implicit measures have been used to examine antifat attitudes 11 and their relationship to prejudiced behaviours. 23 A paper and pencil version of the anti-fat IAT has
shown equal utility to the computerized version. [11] [12] [13] The anti-fat IAT uses 'fat people' and 'thin people' as target categories, which are then paired with attribute categories of interest. The three attribute categories of interest within the present study were chosen to assess specifically the attitudes toward ('good' versus 'bad') and beliefs about ('motivated' versus 'lazy', and 'smart' versus 'stupid') fat versus thin people (see Teachman and Brownell 11 and Schwartz et al.
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and their appendices for a thorough descriptions of these measures and accompanying procedures).
Explicit anti-fat measure Crandall's 21 13-item anti-fat attitudes questionnaire was used to assess explicit anti-fat attitudes. This measure is comprised of three subscales (Dislike, Fear of Fat and Willpower). The Dislike subscale assesses an individual's antipathy toward fat people. The Fear of Fat subscale assesses personal concern about becoming fat. The word 'weight' was removed from the end of one of the items in this subscale and replaced with the word 'fat', the modified statement reading 'One of the worst things that could happen to me would be if I gained 25 lbs of fat.' This modification was made in order to avoid confusion over whether the weight gained is 'fat' or 'muscle', the latter being a potentially desirable outcome, particularly for males. The Willpower subscale assesses the belief that being overweight is a matter of personal control or lack thereof. Items were scored on a nine-point Likert scale (1 ¼ very strongly disagree to 9 ¼ very strongly agree). Cronbach's alphas' for each of the subscales were good (0.85, 0.84 and 0.79, respectively).
Investment in physical attributes
Two items were constructed to assess the importance of mathematical and physical abilities (e.g., 'Compared to non-PE students how important would you say the following abilities are to PE students?'). A seven-point Likert scale was used to indicate how important (1 ¼ unimportant to 7 ¼ important) participants perceived these abilities to be. Luhtanen and Crocker's 24 four-item identity scale was administered along side the physical importance items. The identity scale assesses the extent to which a specific identity is central to one's self-concept (e.g., 'Being a PE student is an important reflection of who I am.') and is scored on a seven-point Likert scale (1 ¼ strongly disagree to 7 ¼ strongly agree).
Body esteem
The body esteem scale 25 is comprised of 35 items that assess a participants feeling toward specific body parts and physical abilities using a five-point Likert scale (1 ¼ have strong negative feelings to 5 ¼ have strong positive feelings). Factor analysis indicated that three gender-specific domains were evident for males (physical attractiveness, upper body strength and physical condition) and females (sexual attractiveness, weight concern and physical condition).
SDO
The 14-item unidimensional SDO scale 26 uses a nine-point Likert scale to indicate participant agreement (1 ¼ very strongly disagree to 9 ¼ very strongly agree) with statements such as 'Some people are just inferior to others' (Cronbach's alpha ¼ 0.80).
Procedure
Participants were tested in groups of approximately 20 and were blind as to the nature of the study before arrival. Participants were informed that they were free to leave at any time without consequences. Only one participant declined to take part in the study, the remaining participants signed ethical consent forms and were given a questionnaire. The implicit anti-fat instructions and measures were presented after the questionnaire. One experimenter (the lead author) provided verbal and visual (overhead transparencies) IAT instructions, and administered a practice IAT (flowers and insects as targets with good versus bad attributes) to allow participants to familiarize themselves with the IAT. Two additional experimenters answered questions and ensured that participants adhered to the instructions. Participants were told they had 20 s to categorize as many of the word as possible. Participants were also told not to skip words or correct errors as they worked their way down the page. Experimenters monitored participants closely to ensure they started and stopped in direct correspondence with the experimenter-timed start and stop commands. Ethical Implicit anti-fat bias Mean implicit anti-fat scores were calculated for each of the IATs across the four groups (see Table 1 ). All four groups showed a significant anti-fat bias (difference from zero) for the three IATs (all IATs were all moderately correlated (good/bad and motivated/lazy, r ¼ 0.413, Po0.001; good/bad and smart/stupid, r ¼ 0.377, Po0.001; motivated/lazy and smart/stupid, r ¼ 0.482, Po0.001). In all cases, third year PE students displayed significantly higher implicit anti-fat bias than all other groups. There was no relationships between BMI and anti-fat IAT scores.
Explicit anti-fat attitudes
There were no significant differences or interactions for the dislike or fear of fat subscales (see Table 1 ). However, PE students had significantly higher scores on the willpower subscale than psychology students (F (1,340) , ¼ 14.249, Po0.0005).
Relationship between explicit and implicit anti-fat bias Because of the large and significant group differences on the anti-fat IATs, associations between implicit and explicit antifat measures were explored on a group by group basis. A small but significant relationship was found between fear of fat and good/bad IAT for year one psychology students (r ¼ 0.236, Po0.05). In year three PE students, dislike of fat people was associated with both the good/bad (r ¼ 0.292, Po0.05) and smart/stupid IATs (r ¼ 0.310, Po0.05). Additionally, fear of fat scores were associated with the motivated/lazy (r ¼ 0.313, Po0.05) and smart/stupid IATs In year one PE students, significant associations were found between physical attractiveness and upper body strength (male domains) and good/bad IAT scores (r ¼ 0.350, Po0.05; r ¼ 0.339, Po0.05, respectively). Weight concern (higher scores ¼ less concern) was associated with the motivated/lazy IAT (r ¼ 0.262, Po0.05). For year three PE students, negative associations were found between physical attractiveness and physical condition (male), and good/bad IAT scores (r ¼ À0.544, Po0.05; r ¼ À0.451, Po0.05, respectively). Similarly, physical condition (female) was negatively associated with the motivated/lazy IAT scores (r ¼ À0.387, Po0.05). There were no significant associations for psychology student groups.
In year one psychology students, associations were found between physical attractiveness (male) and willpower (r ¼ 0.555, Po0.05), sexual attractiveness (female) and dislike (r ¼ À0.279, Po0.05) and weight concern and fear of fat (r ¼ À0.484, Po0.001). For year three psychology students, upper body strength was associated with fear of fat (r ¼ À0.475, Po0.05) and willpower (r ¼ 0.466, Po0.05). Weight concern was associated with fear of fat (r ¼ À0.535, Po0.001), and physical condition (female) was associated with willpower (r ¼ 0.594, Po0.01). The only significant association for PE student's was between weight concern and fear of fat (r ¼ À0.557, Po0.001) in year three students.
SDO
There was no significant difference between PE and psychology students in SDO scores; however, year one students had higher SDO scores (51.10714.63) than year three (46.86717.40, F (1,340), ¼ 5.039, Po0.05). Significant relationships were found between SDO scores and two of the anti-fat IATs (good/bad, r ¼ 0.316, Po0.05; smart/stupid, r ¼ 0.331, Po0.05) for year three PE students only. For year one and three psychology students, SDO was associated with dislike (r ¼ 0.223, Po0.05; r ¼ 0.288, Po0.05) and willpower (r ¼ 0.292, Po0.005; r ¼ 0.291, Po0.05), respectively. SDO was associated with dislike (r ¼ 0.363, Po0.001) for year one PE students, and with dislike (r ¼ 0.480, Po0.001), fear of fat (r ¼ 0.295, Po0.05) and willpower (r ¼ 0.265, Po0.05) for year three PE students.
Discussion
The results of the present study show that PE students have a strong implicit anti-fat bias that is significantly greater than that displayed by non-PE students similarly matched in age, education and BMI. Additionally, PE students near completion of their training displayed greater implicit anti-fat bias than PE students in only their second week of training. The only difference found for explicit anti-fat measures was in perceptions of willpower, with PE students believing more strongly that obese people lack willpower.
These findings extend upon previous work in this area in several ways. Despite previous work reporting differences in explicit anti-fat attitudes for undergraduate versus postgraduate exercise science students, 13 no data were reported for differences in the implicit anti-fat attitudes of these two groups. Here we can report that PE students near completion of their third year of study (having received formal training on the causes of obesity) display greater implicit anti-fat bias than year one PE students who had not received any formal training. Indeed, the implicit anti-fat bias displayed here is considerably greater than that reported in previous work 11, 12 and may be greater than that exhibited by the general population.
Research on the impact of socialization and group consensus 18, 19 has some bearing on this latter finding.
Firstly, research shows that attitudes toward general social issues differ across individuals according to their university academic majors. For example, Sidanius et al. 27 found that university students pursuing careers in law and commerce held more racist beliefs than students in arts or social work. Secondly, both longitudinal and cross-sectional research indicates that while attitude differences between academic majors are small or absent at the start of university training, the differences in these attitudes increase greatly over time, indicating the socialization of prejudice. 28 The significant associations between body esteem and implicit anti-fat attitudes in PE, but not in psychology students, tends to bolster our claim of a link between investment in physical attributes and implicit anti-fat attitudes. However, the relationship between body esteem and implicit anti-fat attitudes was complex. For year one PE students, higher body esteem (physical attractiveness, upper body strength and weight concern) was positively associated with implicit anti-fat attitudes (good/bad and lazy/motivated); however, in year three PE students, body esteem (physical attractiveness and physical condition) was negatively associated with implicit anti-fat attitudes (good/bad and lazy/motivated).
Previous work examining the relationship between ideology and anti-fat attitudes has indicated a strong link between the two. 21 Here, we found further support for this link with SDO showing associations with explicit anti-fat attitudes across all participant groups. However, the link between SDO and implicit anti-fat bias had not been explored to our knowledge. Although there were no differences between psychology and PE students in overall levels of SDO, the only group to show associations between SDO and implicit anti-fat measures (good/bad and smart/ stupid IATs) was year three PE students. Consistent with Pratto and Shih, 22 it could be suggested that the increased levels of implicit anti-fat bias displayed by year three PE students comes about through SDO, or the over-learning of implicit anti-fat bias through the belief of the superiority of PE students over obese individuals. 22 From a more practical perspective, the role of SDO in mediating the relationship between implicit anti-fat bias and prejudiced behaviour is important. An individual's belief in the social dominance of some over relevant others has implications that go beyond mere displays of implicit and explicit prejudice, because individuals with high SDO tend also to be biased in the allocation of resources. 26 In regards to the physical educators, this may result in obese people receiving less attention, encouragement, help or more criticism in physical activity contexts. Indeed, a recent study 29 found that physical educators perceived normal weight children to have better social, reasoning, physical and cooperation skills than overweight children. Taken together, these findings suggest that institutions responsible for training physical educators need to implement programs aimed at reducing both implicit and explicit anti-fat prejudice. The present research suggests that an approach that addresses underlying psychosocial factors (body esteem, ideological beliefs and socialization) may be of benefit in this regard. Similarly, training that places an emphasis on enjoyment of physical activity, improved physical health and well-being, rather than physical appearance and elite performance, may be beneficial in terms of changing the attitudes and focus of physical educators. There are some limitations to the present work. The sample was one of convenience and from only one PE program in New Zealand. It therefore may not be representative of physical educators as a whole; however, the present results are consistent with work reported from exercise science programs. 13 Although it is possible that the academic content and attitudes of those delivering the PE degree could have led to the greater levels of implicit anti-fat bias exhibited here, it is perhaps more likely, given the relatively high levels of implicit bias before training (see Table 1 ), that peer socialization and preexisting personal biases play a more prominent role. Although we report high levels of implicit prejudice in PE students, we did not assess discriminatory behaviours, and therefore cannot say whether the implicit anti-fat prejudice shown here translates to discriminatory behaviours against obese people. Finally, the IAT is a measure of relative strength of association. Therefore, it could be that the difference between pairings of positive and negative attributes to opposing category targets merely represents neutrality to one target (obese people) and positivity to the other (thin people). However, the opposite could equally be true. Future research needs to extend upon the present findings by examining whether the implicit and explicit anti-fat attitudes expressed here translate into either subtle or blatant discrimination against overweight and obese individuals. Given the central role of physical educators, both in schools and the community, in shaping the lifelong attitudes toward physical activity and health, with some suggesting that decreasing physical activity levels are associated with declining health, 30 this issue requires some urgency.
